Positive Imagery Cognitive Bias Modification in Treatment-Seeking Patients with Major Depression in Iran: A Pilot Study by Hajar Torkan et al.
ORIGINAL ARTICLE
Positive Imagery Cognitive Bias Modification
in Treatment-Seeking Patients with Major
Depression in Iran: A Pilot Study
Hajar Torkan • Simon E. Blackwell • Emily A. Holmes •
Mehrdad Kalantari • Hamid Taher Neshat-Doost •
Mohsen Maroufi • Hooshang Talebi
Published online: 7 February 2014
 The Author(s) 2014. This article is published with open access at Springerlink.com
Abstract Cognitive bias modification paradigms training
positive mental imagery and interpretation (imagery CBM-
I) hold promise for treatment innovation in depression.
However, depression is a global health problem and
interventions need to translate across settings and cultures.
The current pilot study investigated the impact of 1 week
of daily imagery CBM-I in treatment-seeking individuals
with major depression in outpatient psychiatry clinics in
Iran. Further, it tested the importance of instructions to
imagine the positive training materials. Finally, we exam-
ined the effects of this training on imagery vividness.
Thirty-nine participants were randomly allocated to imag-
ery CBM-I, a non-imagery control program, or a no
treatment control group. Imagery CBM-I led to greater
improvements in depressive symptoms, interpretive bias,
and imagery vividness than either control condition at post-
treatment (n = 13 per group), and improvements were
maintained at 2-week follow-up (n = 8 per group). This
pilot study provides first preliminary evidence that imagery
CBM-I could provide positive clinical outcomes in an
Iranian psychiatric setting, and further that the imagery
component of the training may play a crucial role.
Keywords Mental imagery  Cognitive bias
modification  Depression  Computerized interventions 
Interpretive bias
Introduction
Depression is a global health problem (World Health
Organization 2008), and thus new treatments need to
translate worldwide. A major barrier to treating depression
is limited access to psychological therapies, and the
development of novel psychological interventions is a
crucial area for research (Wittchen 2012). Cognitive sci-
ence offers a means for the development of such new
interventions via the identification of key processes
involved in the maintenance of disorders and the means to
modify these. A body of research has demonstrated that
depression is characterized by negative biases in many
aspects of processing including memory, attention, and
interpretation (e.g. Mathews and MacLeod 2005; Gotlib
and Joormann 2010; Everaert et al. 2012). Paradigms that
aim to directly modify such biases, referred to as ‘‘cogni-
tive bias modification’’ (CBM; MacLeod et al. 2009; Hertel
and Mathews 2011) hold promise as novel accessible
interventions for depression. However, the investigation of
CBM for depression is in its infancy, with research tending
to focus on anxiety (see e.g. MacLeod and Mathews 2012).
CBM research in depression has also been largely restric-
ted to European and English-speaking countries. If CBM
paradigms are to help tackle a global problem such as
depression then they need have global applicability. Thus a
key question at this early stage of clinical research is
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whether a CBM paradigm developed in one setting can be
successfully translated to and applied in a different country
and culture.
A CBM paradigm that has shown some early promise as
a potential intervention in depression is an adapted version
of the interpretation training paradigm originally developed
by Mathews and Mackintosh (2000). Participants are
repeatedly presented with scenarios that start ambiguous,
but are then resolved positively, with the aim of training a
bias to automatically expect positive resolutions for novel
ambiguous situations. Depression is characterised by the
tendency to interpret ambiguous information negatively, a
negative interpretation bias (Butler and Mathews 1983),
and thus such training may be beneficial. In adapting the
interpretation CBM (CBM-I) to depression there has been a
particular focus on the use of mental imagery (Holmes
et al. 2009a). Participants are required to imagine them-
selves in the scenarios presented, ‘‘as if actively involved,
seeing them through your own eyes’’, and early experi-
mental studies have demonstrated the crucial role of this
use of imagery in the effects of the CBM-I paradigm over a
single session of training in non-clinical samples (Holmes
et al. 2006; Holmes et al. 2008a, 2009b). However, when
applied to depression the requirement to imagine the
positive resolutions of the training scenarios may have
even greater importance in reducing the clinical symptoms
of the disorder.
Depression is characterised by a deficit in positive future
imagery (Holmes et al. 2008b; Morina et al. 2011), such
that people with depression may struggle to imagine any-
thing other than negative possibilities in their future.
Repeated practice in generating positive mental imagery
may therefore be particularly helpful. In addition, depres-
sion is characterised by a bias for a verbal, ruminative style
of processing (Koster et al. 2011), and a bias for observer
(seeing oneself from the outside) perspective imagery
(Williams and Moulds 2007; Nelis et al. 2013), and thus
the particular emphasis in the training on using field per-
spective imagery and avoiding verbal analysis may be
especially useful for positive outcomes in depression.
However, no study to date has explored the importance of
the instruction to imagine the training scenarios on clinical
outcomes in individuals with depression, and none have
examined whether practice in imagery use increases
imagery vividness in this population.
Two studies have so far investigated the potential of
imagery CBM-I in reducing symptoms of depression in
clinical samples, when delivered as a stand-alone inter-
vention. In the first such translational study, Blackwell and
Holmes (2010) used a single case series design to inves-
tigate the impact of 1 week of daily sessions of imagery
CBM-I in seven participants experiencing a current major
depressive episode. This study demonstrated the initial
promise of imagery CBM-I as a potential intervention in
depression, with the group overall showing large effect
sizes for improvements in depressive symptoms, interpre-
tive bias, and general mental health at 1-week post-inter-
vention. Depressive symptoms were also measured at a
2-week follow-up and the improvements were maintained.
A main limitation of this initial study was the lack of a
control group, meaning that improvement may have been
attributed to non-specific aspects of the CBM-I such as
distraction.
A second study therefore compared the imagery CBM-I
to a control condition (Lang et al. 2012). This study used a
‘‘multi-component’’ CBM, comprising three sessions of the
paradigm described above, two sessions of a picture-word
imagery CBM-I paradigm (Holmes et al. 2008c; Pictet
et al. 2011), and one session of a CBM targeting appraisals
of negative intrusive memories (Lang et al. 2009). Twenty-
six participants with major depression were randomly
assigned to complete either 1 week of daily sessions of the
positive imagery CBM-I, or a control program. In the
control program half of the training stimuli were resolved
positively and half were resolved negatively, thus remov-
ing the training contingency to always expect a positive
resolution. Individuals receiving the positive imagery
CBM-I demonstrated significant improvements from pre to
post-treatment in depressive symptoms, cognitive bias, and
intrusive symptoms, compared to the control condition.
Improvements in depressive symptoms at 2-week follow-
up were at trend level compared to the control condition.
This study therefore provided further support for the clin-
ical potential of imagery CBM-I in depression. It also
demonstrated the importance of the consistently positive
resolution of the training materials, rather than the effects
of the program being due simply to generation of imagery
per se, or non-specific effects such as distraction.
These two initial studies pave the way for larger clinical
trials investigating the effects of imagery CBM-I over a
longer time period. However, they also leave unanswered
two key questions about the imagery component of the
interventions. First, is the requirement to generate mental
imagery crucial for the clinical impact of the training? In
the study by Lang et al. (2012) both conditions involved
generating imagery. The superiority of the positive condi-
tion suggests that it is practising positive imagery, rather
than imagery per se, that leads to clinical improvement,
despite recent research showing a general reduction in
imagery vividness in depression (Torkan et al. 2012).
However, this study cannot rule out the possibility that in a
clinical sample of depressed individuals, simple repeated
exposure to hundreds of positive-valenced stimuli may act
as a positive mood induction (e.g. Velten 1968) and thus
lead to improvements in symptoms of depression. We
would in fact predict that without the requirement to
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generate imagery, people with depression would revert to a
verbal, comparative, style of processing and thus fail to
show improvement (cf. Holmes et al. 2009b). However,
given the importance placed on generating imagery in the
paradigm, the role of the instruction to use imagery is a
crucial one to be tested.
Another question is whether the repeated practice in
generating mental imagery leads to changes in imagery
ability. This is a key question for understanding how
engaging in imagery CBM-I leads to clinical benefits, as
we would hypothesise that part of the helpful effects may
be conferred by improvement in the ability to vividly
imagine positive imagery. However, it is unclear whether
imagery vividness can in fact be improved via training
(Rademaker and Pearson 2012), and thus demonstrating a
simple training effect on imagery vividness is a crucial first
step in testing our hypothesis.
The current study therefore had three general aims. The
primary aim was to investigate whether the imagery CBM-
I could be successfully translated to and applied in a new,
non-European and non-English-speaking, population and
culture (Iran). A second aim was to investigate whether the
requirement to imagine the positive training materials was
important for the clinical impact of the training. A third
aim was to investigate whether the training had any impact
on the general ability to generate vivid mental imagery.
We addressed the primary aim by investigating the
imagery CBM-I in a sample of treatment-seeking patients
with major depression in outpatient psychiatry clinics in
Iran. The initial theoretical and experimental work under-
pinning this imagery CBM-I approach was largely carried
out in European settings, and although there are no specific
theoretical reasons to expect that the approach would be
ineffective in a non-European population or culture, a
straightforward equivalence of effects cannot be assumed.
With some exceptions (e.g. Memory Specificity Training
for depression; Neshat-Doost et al. 2013) CBM interven-
tions that showed initial promise, e.g. attention bias mod-
ification for social anxiety disorder, have sometimes
struggled to translate from one language, country or plat-
form to another (e.g. Carlbring et al. 2012). Research in
mental health may be particularly sensitive to translational
issues, due to cross-cultural differences in the conception
and expression of psychological disorders, as well as in
variation in language. In Iran there appears to be a par-
ticularly high expression of somatic symptoms in major
depression (Hakimshooshtary et al. 2007), which may
suggest differences in underlying processes and potential
responses to treatments. For example, it has been suggested
that Behavioural Activation may be a particularly effective
treatment for depression in Iran due to the approach fitting
well with Iranian culture (Moradveisi et al. 2013). Thus,
demonstrating that an approach can survive translation
from its initial place of development is an important step in
developing interventions of broader potential reach. The
sample in the current study represents a novel group not
only in the translation to a different language and culture,
but also a ‘‘real-world’’ sample of treatment-seeking
patients. With some exceptions (e.g. Brosan et al. 2011),
very few studies have investigated CBM in individuals in
psychiatric settings. As a first translation to this novel
population, we conducted this as a pilot study. In order to
enhance comparability with published studies, we used a
time-frame for the study as in the previous initial studies,
namely a 1-week intervention and 2-week follow-up
(Blackwell and Holmes 2010; Lang et al. 2012). We
investigated the impact of the imagery CBM-I on symp-
toms of depression, anxiety, and negative interpretive bias
(cf. Lang et al. 2012).
In order to investigate the importance of the imagery
instructions, we included a control condition (‘‘non-imag-
ery’’) in which participants were presented with an iden-
tical set of training stimuli (i.e. all positively resolved) over
an identical schedule of sessions, but were given no
training in imagery or instruction to imagine the scenarios.
Instead they were told to listen to the scenarios and not
instructed to use any particular form of processing. We
further included an additional no treatment control condi-
tion in order to provide a comparison for the active control
condition (cf. Watkins et al. 2009).
Finally, in order to investigate the effects of the training
on mental imagery, we included at pre-treatment, post-
treatment and follow-up a general measure of vividness of
mental imagery in order to investigate whether the repeated
practice in using mental imagery led to increased imagery
vividness. We also included measures of general use of
imagery and tendency to ruminate (a form of verbal pro-
cessing) in everyday life in order to more fully characterise
any effects of the CBM-I on imagery and verbal process-
ing. For example, it may be that the repeated requirement
to use imagery and not verbal processing within the task
would generalize to a greater tendency to use mental
imagery and reduced tendency to use a verbal (ruminative)
processing style in everyday life. Although these are not
hypothesised to be key mechanisms by which the CBM-I
paradigm improves clinical outcomes, understanding the
broader potential impact of the program is helpful in
describing its effects more fully.
We hypothesised that:
1. The imagery CBM-I would be successfully translated
to and applied in the new population, such that
participants in the imagery condition would show
improvements in symptoms of depression and anxiety,
and reduction in negative interpretive bias over the
1-week training and at 2-week follow-up.
134 Cogn Ther Res (2014) 38:132–145
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2. Participants in the imagery condition would show
greater improvement in outcome measures than those
in the non-imagery active control condition.
3. Participants in the imagery condition would show
increased vividness of mental imagery following the




A mixed design was used, in which participants were ran-
domly allocated to one of three groups: imagery-focussed
positive CBM-I (imagery condition), the identical program
but with no instruction to use imagery (non-imagery con-
dition), or a no treatment control condition (no treatment
condition). Following the baseline assessment, participants
in the imagery condition received practice in imagery and
then completed a session of imagery-focussed positive
CBM-I every day from home on their home computer.
Participants in the non-imagery condition completed an
identical program, but without the prior instruction to use
imagery or imagery practice. Participants in the no treat-
ment condition simply returned 1 week later. Measures of
depressive symptoms, anxiety, interpretive bias, use and
vividness of imagery, and rumination were completed pre
and post the intervention week, and in the imagery and non-
imagery conditions 2 weeks later at follow-up.
Participants
Treatment-seeking patients with major depressive disorder
(MDD) were recruited from five outpatient psychiatry
clinics in Isfahan, Iran. Diagnoses were determined by
experienced psychiatrists based on Structured Clinical
Interview for DSM-IV axis I disorders (SCID-I; First et al.
1996). Participants were recruited if they were willing to
take part in a study that could involve two or four atten-
dances over several weeks. Volunteers for participation
were eligible if they met criteria for MDD (DSM-IV-TR;
American Psychiatric Association 2000). Exclusion criteria
were acute suicidality, depressive disorder with psychotic
symptoms, history of bipolar disorder, substance-abuse
disorders, organic psychiatric disorders, neurological
impairment, psychosis, psychological treatment, recent
change in medication and severe depression needing
immediate treatment in its own right. Written informed
consent was provided by all participants. MDD was the
primary diagnosis in all cases. This selection process
continued until 39 participants who met inclusion criteria
were recruited, 13 being randomly allocated to each con-
dition.1 Demographic information for the participants is
presented in Table 1. Ethical approval was obtained from
the University of Isfahan.
Intervention
Positive Training Paragraphs
There were 448 different positive training paragraphs,
which had previously been used by Blackwell and Holmes
(2010). These were translated to Farsi by three English












Age (years), M (SD) 26.4 (7.82) 25.9 (7.27) 30.54 (11.2)
Gender (%)
Female 62 77 54
Male 39 23 46
Years of education 14.9 (2.66) 13.7 (1.97) 14.6 (1.89)
Self-rated economic status (%)
Low 8 8 8
Moderate 54 77 62
Good 39 15 31











Comorbid disorders were: panic disorder with agoraphobia (n = 1),
obsessive–compulsive disorder (n = 3), generalized anxiety disorder
(n = 2), dysthymic disorder (n = 1)
1 This small sample size is congruent with the study’s aims as a pilot
study. We also note that the study could be considered as adequately
powered to meet its primary aim on the basis of a formal power
calculation using an effect size estimate derived from the most
comparable previous study. The main aim of the current study was to
evaluate the impact of the imagery CBM-I on symptoms of
depression relative to the control groups. This is determined by the
condition by time interaction in the ANOVA investigating change in
scores on the BDI from pre to post-treatment. In the most comparable
published study (Lang et al. 2012), the effect size for the equivalent
interaction was large (g2 = .19). We might therefore plan to look for
a large interaction effect in the current study. A power calculation
(G*Power 3.1.7; Faul et al. 2007) to estimate the sample size needed
to provide 80 % power to find a large effect size of g2 = .14 (i.e. the
lowest boundary of a large effect size), a = .05, and using the most
conservative estimate of correlation between repeated measures,
r = 0, suggests that a total sample size N = 36, or n = 12 per group,
would be needed.
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language experts in Isfahan University and finally were
edited by the first author and were read in a male voice.
Paragraphs lasted 7–16 s, and were digitally recorded. They
were presented stereophonically through headphones. Par-
ticipants were given the CBM-I programme in the form of
an executable file using Adobe Flash software (CS4 Ver-
sion, California; Adobe Systems Inc.), provided on a USB
Flash drive. They returned this at the end of the study,
allowing the researchers to verify how many sessions of the
CBM-I program they had completed via the record kept by
the program. The translated scenarios had the same lin-
guistic structure as the original paragraphs, such that the
positive outcome only became clear towards the end of the
statement, albeit within the constraints of linguistic phras-
ing considerations in Farsi. For example: ‘‘You receive an
essay back from your tutor and do not get the grade that you
had expected. She tells you that this is because, on this
occasion, your work was outstanding’’. In translation, the
resolution was still only apparent at the end of the sen-
tences. However, we noted some slight differences in word
order from British English in that the verb would typically
appear at the end of a sentence in Farsi. The content of some
of the scenarios was also adapted to fit into Iranian culture,
for example by referring to particular events and customs:
‘‘It’s Nowrooz and your family is gathered around Haft-sin
cloth. You look at them with a rush of love and pride’’ or
‘‘You have gone to a house-warming party despite being a
bit under the weather. After drinking a cup of warm tea, you
notice that you are beginning to feel relatively relaxed and
much better’’ (resolutions in italics, change from British
English was to replace ‘wine’ with ‘tea’).
Each day, participants were presented with 64 different
auditory training descriptions in eight randomized blocks of
eight paragraphs. All descriptions were followed by a 2 s
pause. Task instruction reminders were given between
blocks, with short breaks allowed between these blocks. The
same training paragraphs were used in both the imagery and
non-imagery condition. In order to focus participants on their
assigned task (see below), after each training paragraph (and
2 s gap), participants in the imagery condition were asked to
rate the vividness of their imagery (‘‘How vividly could you
imagine the situation that was described?’’) as in previous
studies (Blackwell and Holmes 2010; Holmes et al. 2006),
whereas participants in the non-imagery condition were
asked to rate continuity of listening (‘‘How continuously
could you listen to the presented description?’’). Ratings
were made on a 5-point scale ranging from 1 (not at all) to 5
(very). Each session started with a neutral practice item.
Imagery and Non-imagery Instructions
Prior to the first session of CBM-I, participants in the
imagery condition were given a brief practice task in which
they were asked to imagine cutting a lemon in order to
clarify what is meant by ‘‘using mental imagery’’. They
then practiced four sample descriptions with a particular
emphasis on using imagery from field perspective, and not
using observer perspective imagery or verbal processing.
Participants in the non-imagery condition received no
training or practice, and were asked simply to listen con-
tinuously to the auditory descriptions presented via head-
phones. They therefore did not receive any instruction to




Beck Depression Inventory-Second Edition (BDI-II;
Beck et al. 1996). The BDI-II is a well-established ques-
tionnaire measure assessing depressive symptomatology
over the preceding 2 weeks. It consists of 21 items on
which participants responded to a series of questions on a
scale from 0 to 3 and total scores can range from 0 to 63.
Scores are classified as follows: 0–13 as minimal depres-
sion; 14–19 as mild depression; 20–28 as moderate
depression and 29–63 as severe depression. BDI-II total
scores have generally been found to have high internal
consistency (coefficient a[ .90) and moderate to high
convergent validities (r [ .50) with other self-report and
clinical rating scales of depression in psychiatric patients,
college students, and normal adults (Steer and Beck 2004).
The Persian version of the BDI-II with good validity and
reliability (a = .91 by Dabson and Mohammadkhani 2007)
was used in the current study.
State-Trait Anxiety Inventory (STAI; Spielberger et al.
1983). The trait scale of the STAI was used to measure trait
anxiety. This consists of 20 anxiety-related items on which
participants rated how they ‘‘generally feel’’ on a 4-point
scale: almost never, sometimes, often, or always. These
widely used measures have satisfactory reliability and
validity (Spielberger et al. 1983). The Persian version of
the trait scale of the STAI (Panahi Shahri 1994) that was
used in the current study has a good internal consistency
(a = .90).
Measure of Negative Interpretive Bias
Scrambled Sentences Test (SST; Wenzlaff 1993). The
SST was used as an implicit measure of depressive inter-
pretation bias (Phillips et al. 2010). Participants were asked
to unscramble a list of 20 mixed sequence of words (e.g.
winner born I am loser a) under a cognitive load
(remembering a six digit number) and constrained time
136 Cogn Ther Res (2014) 38:132–145
123
(4 min). It measured the tendency of participants to inter-
pret ambiguous information either positively (I am a born
winner) or negatively (I am a born loser). A ‘‘negativity’’
score is generated by calculating the proportion of sen-
tences completed correctly with a negative emotional
valence. For this study, this material was translated to
Farsi. Rude et al. (2002) found scores on the SST to predict
depressive symptoms 4–6 weeks later.
Measures of Imagery and Verbal Thinking Style
Vividness of Visual Imagery Questionnaire (VVIQ;
Marks 1973). The VVIQ is the most frequently used
measure of how vividly individuals can create visual
mental images. It is generally considered to be reasonably
reliable and valid (McKelvie 1995). The VVIQ has 16
items in which subjects are asked to form visual images of
various scenes; such as ‘‘the sun rising above the horizon
into a hazy sky’’ (Marks 1973). Ratings range from 1 (no
image at all) to 5 (image clear and vivid as a perception).
Responses are summed to create a total score which higher
total scores show more vivid imagery. In the current study,
the questionnaire was translated into Farsi with a good
internal consistency (a = .96).
Spontaneous Use of Imagery Scale (SUIS; Reisberg et al.
2003). In the current study, the Persian version of SUIS
(translated by the first author) with a good internal con-
sistency (a = .83) was used to measure the trait tendency
to use imagery in everyday life. This 12-item questionnaire
is rated on 5-point scale ranging from 1 (never appropriate)
to 5 (always completely appropriate) (e.g., ‘‘When I think
about visiting a relative, I almost always have a clear
mental picture of him or her’’).
Ruminative Responses Scale (RRS; Nolen-Hoeksema and
Morrow 1991). The RRS measures how often respondents
tend to ruminate in response to a sad mood. The RRS
consists of 22 items that assess responses to feeling sad,
down, or depressed that are focused on the self, on
symptoms, and on possible causes and consequences of
moods (e.g., ‘‘Why do I always react this way?’’), each
rated on a 4-point scale ranging from 1 (almost never) to 4
(almost always), with higher scores indicating greater
tendency to ruminate (range 22–88). Previous studies using
this measure have shown good test–retest reliability and
acceptable convergent and predictive validity (Nolen-
Hoeksema and Morrow 1991; Nolen-Hoeksema et al.
1994; Treynor et al. 2003). In the current study, the scale
also was translated into Farsi and its internal consistency
was good (a = .87).
Manipulation Checks
At the post-treatment session, participants in the imagery
and non-imagery conditions completed a manipulation
check questionnaire asking about task difficulty (‘‘How
difficult or easy did you find your task of listening to
the sentences?’’, where 1 = extremely difficult and
9 = extremely easy), use of imagery (‘‘How much did you
find yourself thinking in IMAGES (i.e. in mental pictures
and sensory impressions) as you were listening to the
sentences?’’, where 1 = not at all and 9 = all the time),
use of verbal analysis (‘‘How much did you find yourself
VERBALLY ANALYSING THE MEANING of the sen-
tences as you were listening to them?’’, where 1 = not at
all and 9 = all the time), and difficulty maintaining focus
(‘‘How much of the time did you find it difficult did you
find it to focus on your task, i.e. find it difficult to con-
centrate and that your attention wandered?’’, where
1 = not at all and 9 = all the time). They were then
interviewed in more detail about their use of imagery or
verbal processing (cf. Blackwell and Holmes 2010). Par-
ticipants in the non-imagery condition had the different
modes of processing (e.g. imagery vs. verbal) explained to
them prior to completing the manipulation checks, as this
had not been explained to them previously.
Procedure
After providing written informed consent at the initial
assessment session, participants were randomly assigned
to the imagery, non-imagery or no treatment conditions.
Participants in the no treatment condition completed the
outcome measures (pre-treatment) and returned to the
psychiatry clinics 1 week later to repeat them (post-
treatment). They were then referred on for treatment.
Following the initial assessment session, participants in
the imagery and non-imagery conditions completed the
outcome measures (pre-treatment), followed by a first
session of the relevant CBM-I program. In the imagery
condition, this session included the imagery practice
described above. Over the subsequent week participants
completed a session of the CBM-I program every day
from home. At the end of this intervention week they
returned to the psychiatry clinics to repeat the outcome
measures (post-treatment) and manipulation check ques-
tionnaire, and were interviewed about their experience of
completing the corresponding CBM-I program. They
returned to the psychiatry clinics 2 weeks later to repeat
the outcome measures (follow-up). All of the assessments
and the first session of CBM-I were completed individ-
ually at one of the psychiatry clinics.




The three groups did not statistically differ with regard to
demographic or clinical characteristics, or any of the
baseline measures (all ps [ .2; see Tables 1, 2). All par-
ticipants completed the post-treatment assessment, and
there was no significant difference between rate of attrition
to follow-up following randomization to imagery or
non-imagery condition, 38.5 versus 38.5 %; v2 (1,
n = 26) \ 0.01, p = 1.000. Reasons for drop-out from
post-treatment to follow-up were, in the imagery condition:
Moving out of the area (n = 2), not able to attend due to
exams starting (n = 2), starting treatment for depression
(n = 1), and in the non-imagery condition: Starting treat-
ment for depression (n = 2), family crisis (n = 1), did not
wish to attend the assessment (n = 2).
Of participants assigned to the imagery or non-imagery
conditions, all completed at least six of the possible seven
sessions. There was no significant difference between
imagery condition (M = 6.54, SD = 0.66) and non-imag-
ery condition (M = 6.38, SD = 0.96) on the number of
CBM-I sessions completed, t(24) \ 1. Participants were
included in the analyses regardless of how many sessions
they had completed.
Manipulation Check and Debriefing
Participants rated the task as equally easy in both the
imagery (M = 5.54, SD = 2.70) and non-imagery
(M = 5.85, SD = 2.48) conditions, t(24) \ 1. Participants
in the imagery condition reported more use of imagery than
those in the non-imagery condition (M = 7.23, SD = 1.24
vs. M = 5.31, SD = 2.02; t(24) = 2.93, p = .007). Partic-
ipants in the imagery condition reported less use of verbal
analysis than those in the non-imagery condition (M = 3.69,
SD = 1.60 vs. M = 6.54, SD = 1.80; t(24) = 4.25,
p \ .001). Participants rated maintaining focus as equally
difficult in both the imagery (M = 4.08, SD = 1.80) and
non-imagery (M = 3.92, SD = 1.98) conditions, t(24) \ 1.
Information gathered during the debriefing interview further
suggested that participants in the imagery condition had
predominantly used field perspective, rather than observer
perspective, imagery; conversely within the non-imagery
condition all but one participant reported that when they did
use imagery it had been predominantly observer rather than
field perspective. Thus it appeared that the condition
manipulation had been successful in leading to different
styles of processing in the two CBM-I conditions. Partici-
pants in the imagery condition, and hence engaging in more
imagery and less verbal processing, were more likely to
describe the sessions as enjoyable. This is consistent with the
feedback from a previous study that participants who
struggled to engage in imagery and used a more verbal
processing style tended to find the sessions more tedious
(Blackwell and Holmes 2010).
Post-Treatment Outcome Analysis
Measures of Symptoms
Depressive Symptoms For the BDI-II there was a signif-
icant main effect of time, F(1,36) = 22.14, p \ .001,
g2 = .38, but not of condition, F(2,36) \ 1. There was a
significant interaction of time with condition,
F(2,36) = 5.26, p = .010, g2 = .23. There was a signifi-
cant decrease from pre to post-treatment within both the
imagery condition, M = 12.46, SD = 9.23, t(12) = 4.87,
p \ .001, d = 1.58, and within the non-imagery condition,
M = 3.92, SD = 5.78, t(12) = 2.45, p = .031, d = 0.42,








M SD M SD M SD
BDI-II
Imagery condition 33.62 7.89 21.15 10.11 16.50 5.50
Non-imagery condition 29.62 9.33 25.69 11.33 25.50 5.73
No treatment condition 29.54 6.98 26.92 11.49 – –
STAI-T
Imagery condition 61.23 6.69 54.46 9.08 55.38 8.35
Non-imagery condition 59.23 7.98 57.77 11.66 57.25 10.43
No treatment condition 58.23 7.54 55.54 9.48 – –
SST Negativity
Imagery condition 47.25 23.97 26.02 16.80 15.02 17.09
Non-imagery condition 37.56 20.46 44.76 20.36 49.62 19.46
No treatment condition 35.33 23.66 39.09 14.69 – –
VVIQ
Imagery condition 37.85 17.21 46.85 12.46 48.63 15.44
Non-imagery condition 43.62 13.74 44.38 15.68 43.50 20.45
No treatment condition 46.31 11.22 44.31 13.92 – –
SUIS
Imagery condition 40.23 9.22 42.92 8.69 41.50 8.25
Non-imagery condition 39.00 8.44 37.23 10.35 40.88 12.55
No treatment condition 39.85 8.24 40.15 6.62 – –
RRS
Imagery condition 63.46 11.35 44.38 11.81 43.00 8.35
Non-imagery condition 57.23 6.69 53.92 15.71 53.88 13.90
No treatment condition 60.62 11.81 58.54 9.49 – –
BDI-II Beck Depression Inventory-II, STAI-T trait subscale of the State–Trait
Anxiety Inventory, SST Negativity scrambled sentences test (percentage of
sentences completed negatively), VVIQ Vividness of Visual Imagery Ques-
tionnaire; SUIS Spontaneous Use of Imagery Scale; RRS Ruminative
Responses Scale
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but no decrease within the no treatment condition,
M = 2.62, SD = 9.66, t(12) \ 1. The reduction in
depressive symptoms in the imagery condition was sig-
nificantly greater than that in both the non-imagery,
t(24) = 2.82, p = .009, d = 1.11, and the no treatment
condition, t(24) = 2.66, p = .014, d = 1.04. The reduction
in depressive symptoms in the non-imagery condition was
not significantly different from that in the no treatment
condition, t(24) \ 1.
Trait Anxiety For the STAI-T there was a significant
main effect of time, F(1,36) = 8.17, p = .007, g2 = .19,
but not of condition, F(2,36) \ 1, and there was no sig-
nificant interaction of time with condition, F(2,36) = 1.59,
p = .219.
Measure of Negative Cognitive Bias For the SST, there
was no main effect of time, F(1,36) \ 1, and no significant
effect of condition, F(2,36) \ 1, but there was a significant
interaction of time with condition, F(2,36) = 6.82,
p = .003, g2 = .28. There was a significant decrease from
pre to post-treatment within the imagery condition,
M = 21.23, SD = 20.62, t(12) = 3.71, p .003, d = 0.89,
but not within the non-imagery condition, M = 7.20
(increase), SD = 15.39, t(12) = 1.69, p = .117, nor within
the no treatment condition, M = 3.75 (increase),
SD = 26.76, t(12) \ 1. The reduction in negative inter-
pretive bias in the imagery condition was significantly
greater than that in both the non-imagery, t(24) = 3.99,
p = .001, d = 0.77, and the no treatment condition,
t(24) = 2.67, p = .013, d = 0.73. There was no significant
difference in change between the non-imagery and no
treatment condition, t(24) \ 1.
Measures of Imagery and Ruminative Thinking Style
Vividness of Visual Imagery For the VVIQ there were no
significant main effects of time, F(1,36) = 2.66, p = .112
or condition, F(2,36) \ 1. However, there was a significant
interaction of time with condition, F(2,36) = 4.32,
p = .021, g2 = .19. There was a significant increase from
pre to post-treatment within the imagery condition,
M = 9.00, SD = 13.18, t(12) = 2.46, p = .030, d = 0.52,
but not within the non-imagery condition, M = 0.77,
SD = 8.72, t(12) \ 1, nor within the no treatment condi-
tion, M = 2.00 (decrease), SD = 6.77, t(12) = 1.07,
p = .308. The increase in vividness of visual imagery in
the imagery condition was at trend level compared to the
non-imagery condition, t(24) = 1.88, p = .073, d = 0.73,
and significantly greater than that in the no treatment
condition, t(24) = 2.68, p = .013, d = 0.67. There was no
significant difference in change between the non-imagery
and no treatment condition, t(24) \ 1.
General Use of Imagery For the SUIS there were no
significant main effects of time, F(1,36) \ 1 or condition,
F(2,36) \ 1, and no significant interaction of time with
condition, F(2,36) = 2.28, p = .117.
Rumination For the RRS there was a significant main
effect of time, F(1,36) = 11.89, p = .001, but not of
condition, F(2,36) = 1.42, p = .254. There was a signifi-
cant interaction of time with condition, F(2,36) = 5.36,
p = .009, g2 = .23. There was a significant decrease in
ruminative responses from pre to post-treatment within the
imagery condition, M = 19.08, SD = 17.12, t(12) = 4.02,
p = .002, d = 1.68, but not within the non-imagery con-
dition, M = 3.31, SD = 14.22, t(12) \ 1, or within the no
treatment condition, M = 2.08, SD = 12.60, t(12) \ 1.
The decrease in ruminative responses in the imagery con-
dition was significantly greater than that in both the non-
imagery condition, t(24) = 2.56, p = .017, d = 1.00, and
that in the no treatment condition, t(24) = 2.88, p = .008,
d = 1.13. There was no significant difference in change
between the non-imagery and no treatment condition,
t(24) \ 1.
Follow-up
The follow-up analyses compare only the imagery and non-
imagery conditions, as participants in the no treatment
condition were not requested to return for a follow-up.
Only those participants who provided follow-up data
(n = 8 in the imagery condition, and n = 8 in the non-
imagery condition) are included in these analyses.
Measures of Symptoms
Depressive Symptoms For the BDI-II there was a signif-
icant main effect of time, F(1,14) = 26.14, p \ .001,
g2 = .65, but not of condition, F(1,14) \ 1. There was a
significant interaction of time with condition,
F(1,14) = 12.26, p = .004, g2 = .47. There was a signif-
icant decrease from pre-treatment to follow-up within the
imagery condition, M = 17.38, SD = 7.82, t(7) = 6.29,
p \ .001, d = 2.17, but not within the non-imagery con-
dition, M = 3.25, SD = 8.31, t(7) = 1.11, p = .305. The
reduction in depressive symptoms in the imagery condition
was significantly greater than that in the non-imagery
condition, t(14) = 3.50, p = .004, d = 1.75.
Trait Anxiety For the STAI there was a significant main
effect of time, F(1,14) = 7.41 p = .017, g2 = .35, but not
of condition, F(1,14) \ 1. There was a significant inter-
action of time with condition, F(1,14) = 5.06, p = .041,
g2 = .27. There was a significant decrease from pre-
treatment to follow-up within the imagery condition,
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M = 7.88, SD = 5.17, t(7) = 4.31, p = .004, d = 0.87,
but not within the non-imagery condition, M = 0.75,
SD = 7.32, t(7) \ 1. The reduction in trait anxiety in the
imagery condition was significantly greater than that in the
non-imagery condition, t(14) = 2.25, p = .041, d = 1.13.
Measure of Negative Cognitive Bias
For the SST there was no significant main effect of time,
F(1,14) = 1.06, p = .321, or condition, F(1,14) = 2.40,
p = .143. However, there was a significant interaction of
time with condition, F(1,14) = 21.57, p \ .001, g2 = .61.
There was a significant decrease from pre-treatment to
follow-up within the imagery condition, M = 25.76,
SD = 24.46, t(7) = 2.98, p = .021, d = 1.34, but a sig-
nificant increase within the non-imagery condition,
M = 16.41, SD = 7.82, t(7) = 5.93, p = .001, d = 0.59.
The reduction in negative interpretive bias in the imagery
condition was significantly greater than that in the non-
imagery condition, t(14) = 4.65, p \ .001, d = 2.32.
Measures of Imagery and Ruminative Thinking Style
Vividness of Visual Imagery For the VVIQ there was a
trend level effect of time, F(1,14) = 3.51, p = .082,
d = 0.20, but no significant effect of condition,
F(1,14) \ 1. There was a significant interaction of time
with condition, F(1,14) = 7.58, p = .016, g2 = .35. There
was an increase from pre-treatment to follow-up within the
imagery condition, M = 10.75, SD = 9.77, t(7) = 2.53,
p = .039, d = 0.63, but not within the non-imagery con-
dition, M = 2.50, SD = 6.52, t(7) = 1.08, p = .314. The
increase in vividness of visual imagery in the imagery
condition was significantly greater than that in the non-
imagery condition, t(14) = 2.75, p = .016, d = 0.99.
General Use of Imagery For the SUIS there were no
significant main effects of time, F(1,14) \ 1 or condition,
F(1,14) \ 1, and no significant interaction of time with
condition, F(1,14) = 1.76, p = .205.
Rumination For the RRS there was a significant main
effect of time, F(1,14) = 7.20, p = .018, g2 = .34 but not
of condition, F(1,14) = 1.83, p = .198. The interaction of
time with condition was not significant, F(1,14) = 2.57,
p = .131.
Further Follow-up Analyses
In response to helpful reviewer suggestions, to further
understand where the clinical change occurred, we carried
out a similar ANOVA examining the change from post-
treatment to follow-up for the BDI-II. There was no
significant main effect of time, F(1,14) = 1.05, p = .324,
and no significant interaction between time and condition,
F(1, 14) \ 1, suggesting that the improvement in symp-
toms of depression occurred during the week of training
and was maintained at follow-up. An ANOVA examining
change from post-treatment to follow-up for the STAI
showed no significant effects of time, condition, or their
interaction (all Fs \ 1). For the RRS, such an ANOVA
showed no significant effect of time or time by condition
interaction (Fs \ 1), but there was a significant main effect
of condition, F(1, 14) = 6.66, p = .022, g2 = .32.
There was no difference between participants who did or
not drop out at follow-up in terms of age, gender, or
baseline depression severity (BDI-II score at pre-treat-
ment), within either the imagery or within the non-imagery
condition (all ps [ .1).
Analysis of Clinically Significant Change on the BDI-II
Clinically significant change was defined as a shift to a
lower category of depressive symptom severity accompa-
nied by a reduction greater than the reliable change index
of 7.16, calculated according to the guidance provided by
Jacobson and Truax (1991) and as applied in previous
studies (Blackwell and Holmes 2010; Lang et al. 2012). In
the imagery condition, 69.2 % of participants demonstrated
clinically significant change over the 1-week intervention,
compared to 23.1 % in the non-imagery condition and
46.2 % in the no treatment condition. The difference
between the three percentages was at trend level, v2 (2,
39) = 5.57, p = .062. Further exploration demonstrated
that significantly more participants showed clinically sig-
nificant change over the 1-week intervention in the imagery
condition compared to the non-imagery condition,
p = .047, Fisher’s exact test, but not compared to the no
treatment condition, p = .428, Fisher’s exact test. There
was no significant difference in rates of clinically signifi-
cant change between the non-imagery and no-treatment
conditions, p = .41, Fisher’s exact test. From pre-treatment
to follow-up, significantly more participants in the imagery
condition demonstrated clinically significant change com-
pared to those in the non-imagery condition, 87.5 versus
12.5 %, p = .010, Fisher’s exact test.
Relationship Between Change in Symptoms
of Depression, Bias, and Imagery
To investigate whether changes in symptoms of depression
from pre to post-treatment were related to the potential
mechanisms of change targeted by the CBM-I (cognitive
bias, imagery vividness) we carried out correlations
between the relevant change scores in the whole sample.
There was a significant correlation between reduction in
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BDI-II over the 1 week from pre to post-treatment and both
reduction in negativity score on the SST (r(37) = .33,
p = .042), and increase in score on the VVIQ (r(37) = .39,
p = .014) over this week.
Additional Post-Hoc Analyses
One potential concern with small samples is that analyses
of means can sometimes be unreliable, as the means may
be disproportionately influenced by outliers. We therefore
examined our data for the main outcome (change in BDI-II
from pre to post-treatment) on an individual-level basis.
The pattern of individual level change on the BDI-II from
pre to post-treatment showed a high level of consistency,
demonstrative of systematic differences between the
groups in their response rather than sampling bias,
increasing our confidence in the reliability of our main
statistical analyses. As a graphic example of this, all
(n = 10, 76 %) but 3 of the positive imagery group were
clustered at the top end of the ‘‘responders’’ in terms of
change in BDI–II from pre to post-intervention, compared
to only 15 % (n = 2) of the active control group or 30 %
(n = 4) of the no treatment group in this range (top 16).
Discussion
The present pilot study is, to our knowledge, the first
investigation of imagery CBM-I for depression in a non-
European, non-English-speaking country, the first to
investigate the importance of the use of imagery instruc-
tions in the clinical impact of repeated sessions of this
paradigm, and the first to investigate whether the training
can increase the vividness of imagination in depressed
individuals. In a sample of patients presenting with major
depression to psychiatric outpatient clinics in Iran, com-
pared to two control conditions we found that engaging in
repeated sessions of imagery CBM-I over the course of
1 week reduced symptoms of depression and negative
interpretive bias at 1-week post-treatment and 2-week
follow-up. A significant reduction in trait anxiety was also
found at 2-week follow-up. Further, we found evidence
supportive of the importance of the instruction to imagine
the training scenarios in the clinical impact of the training.
In fact, participants simply instructed to listen to and focus
on the scenarios showed no more improvement in symp-
toms of depression or other outcomes than a no treatment
control group. Finally, we found that repeated practice in
generating imagery resulted in increases in general (non-
emotional) mental imagery ability, as measured by self-
reported imagery vividness. This study therefore provides
preliminary evidence for the potential cross-cultural
applicability of a positive imagery training paradigm in
depression, and furthers our knowledge of the parameters
and effects of this form of training. The implications of the
current study and how it builds on previous work will be
discussed first in relation to the clinical outcomes, then the
role of imagery in the training, and finally the impact of the
training on imagery.
The success of the imagery CBM-I in the current study
when translated to a new setting and population is
encouraging, and supplements the initial findings from
other preliminary studies to date (Blackwell and Holmes
2010; Lang et al. 2012). Consistent with these studies,
which also used a schedule of 1 week of daily imagery
CBM-I and a 2-week follow-up, significant reductions in
symptoms of depression and negative cognitive bias were
found over the 1-week intervention (n = 13 per group) and
subsequent 2 week follow-up (n = 8 per group), corre-
sponding to large effect sizes. Rates of clinically significant
change in symptoms of depression were generally high in
this study in comparison to previous studies. For example,
in the imagery condition, the percentage of participants
showing clinically significant change were 69.2 and 87.5 %
from pre to post-treatment and pre-treatment to follow-up
respectively, whereas these figures were 46.2 and 53.8 %
in the study by Lang et al. (2012). The high rate of clini-
cally significant change in the no treatment condition over
the 1 week intervention period (46.2 %) is surprising, and
it was not significantly different from that found in either
the imagery or non-imagery condition. The emergence of
the reduction in trait anxiety only at follow-up within the
imagery condition in the current study could be due to the
relative insensitivity to change of a trait scale, or it could be
that changes in anxiety only emerged over a longer time
period, once participants had had sufficient experience of
deploying the newly trained bias in their daily lives, as has
occurred in some other training studies (e.g. Browning
et al. 2012).
The demonstration in the current study of the impor-
tance of the imagery instructions is an important transla-
tional step that builds on earlier experimental studies
(Holmes et al. 2006; Holmes et al. 2008a, 2009b). In the
current study, participants in the imagery condition were
instructed to imagine themselves in the training scenarios,
and participants in the non-imagery condition were not
instructed to use any particular mode of processing.
However, participants in both imagery and non-imagery
conditions listened to the same positive training scenarios.
It may at first seem surprising that positive information
alone, that is, spending approximately 20 min every day
for 1 week listening (with no imagery instructions) to
hundreds of miniature stories with positive endings had no
more impact on mood than engaging in no intervention
whatsoever. However, this is consistent with our knowl-
edge of the natural processing style observed in depression,
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and experimental studies comparing imagery to verbal
processing.
In the current study, in the absence of instruction to use
a particular mode of processing, participants in our non-
imagery condition appeared to process the positive training
materials in the verbal, ruminative style that characterises
depression (Koster et al. 2011), and may contribute to
difficulties in using positive memories to improve mood
(Werner-Seidler and Moulds 2012; Joormann et al. 2007).
Experimental studies in non-clinical samples have dem-
onstrated that verbal processing of positive material does
not improve mood or bias, and can even lead to deterio-
ration of mood over a single session of positive CBM-I
(Holmes et al. 2006, Holmes et al. 2008a, 2009b). We
might therefore expect that, in the absence of instructions
to use imagery, depressed individuals might use their nat-
ural (verbal) processing style and thus fail to gain any
benefit from the repeated sessions of CBM-I. However, the
importance of the imagery instructions on clinical out-
comes over repeated sessions of positive CBM-I in a
depressed sample had hitherto not yet been investigated.
This study therefore extends the implications of the earlier
experimental work to a clinical population, and comple-
ments the previous clinical study by Lang et al. (2012).
While the study by Lang et al. (2012) demonstrated the
importance of the consistently positive resolutions of the
training material to be imagined, the current study dem-
onstrated the importance of being required to imagine the
consistently positive training materials. Taking together the
results from this study with those from the study by Lang
et al. (2012), we now have some initial evidence that it may
be the combination of the use of mental imagery with the
consistently positive resolution of the training stimuli that
accounts for the clinical impact of the imagery CBM-I
paradigm on symptoms of depression, rather than either
aspect of the training in isolation (cf. Hirsch et al. 2006;
Holmes et al. 2009a).
While previous studies (Blackwell and Holmes 2010;
Lang et al. 2012) have demonstrated effects of the imagery
CBM-I on symptoms of depression and cognitive bias, this
study is the first to our knowledge to provide evidence that
engaging in repeated practice in generating mental images
over the course of the CBM-I intervention could result in
improvements in mental imagery ability, specifically
increased vividness of visual mental imagery. This is
potentially important, as depression is associated with
reduced imagery vividness (Torkan et al. 2012), and in
particular with reduced vividness for positive future events
(Morina et al. 2011). At the other end of the spectrum,
optimism, which may be seen as the polar opposite of the
pessimistic thinking style associated with depression, is
associated with increased vividness of positive future
imagery (Blackwell et al. 2013). As being unable to
imagine positive events in the future may contribute to
depressed mood, increasing the vividness of this imagery
may have useful clinical benefits in depression.
Although our measure of imagery vividness, the VVIQ,
is a general measure of imagery vividness rather than of
positive imagery, demonstrating that imagery vividness can
be improved via repeated practice is an important step in
understanding the potential mechanisms by which imagery
CBM-I may have a therapeutic impact in depression.
Interestingly, participants in the imagery condition did not
show a significant increase in their score on the SUIS
(Reisberg et al. 2003). Thus, the repeated practice in using
imagery during the training sessions did not appear to
generalize to a tendency to use (non-emotional) everyday
imagery more outside of the training sessions. This is
perhaps unsurprising and it was not an a priori hypothesis
that this would increase; rather we were keen to determine
which (of the many) aspects of imagery would be influ-
enced during the training. It is worth noting that our results
are consistent with the suggestion that the quality of
imagery (vividness) may be a more important target for
intervention in depression than frequency of use of (non-
emotional) imagery per se. The tendency to use imagery
may not in itself be adaptive or maladaptive, as it can
amplify the affective impact of both negative (Holmes and
Mathews 2005) and positive (Holmes et al. 2006) infor-
mation, and in fact inducing a more image-based (concrete)
mode of processing during a success experience does not
result in greater improvement in affect compared to a more
verbal (abstract) mode of processing in dysphoric indi-
viduals (Hetherington and Moulds 2013). Therefore spe-
cifically improving imagery vividness, rather than
encouraging frequency of imagery use more generally, may
be a useful aspect of this CBM-I. This will be interesting to
explore further in larger studies and perhaps with better
measures of imagery (cf. Pearson et al. 2013).
The results of the current study must be interpreted in the
context of several limitations. It is important to bear the
sample size (n = 13 per group at post-treatment and n = 8
per group at follow-up) in mind when interpreting the results
from this study. As a first attempt (to our knowledge) to
implement imagery CBM-I in this novel population, a small
pilot study was appropriate in order to provide the initial
evidence that could justify the time, resources, and partici-
pant burden of larger clinical trial in this new setting.
However, this small sample size means that the results can
only be interpreted as providing encouraging preliminary
evidence. The results from pre-treatment to follow-up in
particular must be interpreted with caution, due to the lack of
outcome measurement in the no treatment group at follow-
up, and the attrition in the imagery and non-imagery groups
at this time point. The high rate of attrition at follow-up was
mostly due to practical difficulties in attending another face-
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to-face assessment session, and thus future studies could
enhance collection of follow-up data by having this data
completed remotely, e.g. via online questionnaires or phone
interviews. One concern when such promising clinical
results are obtained with a small study relates to whether they
can be replicated, as a small sample limits the generaliz-
ability of a study’s findings. We note that the results of this
study are consistent with the two previous clinical studies
(Blackwell and Holmes 2010; Lang et al. 2012), the exper-
imental studies that preceded these (Holmes et al. 2006;
Holmes et al. 2008a, 2009b), and a later randomized con-
trolled trial (Williams et al. 2013). As the current study forms
part of such a series of experiments, we can be more confi-
dent in the potential replicability of the results than if it was
one promising study in isolation. Initial clinical translation
studies like the current pilot study are not intended to provide
conclusive proofs, but rather form an important step in a
treatment development process and must be interpreted in
this context. Some further cautions related to the sample size
are noted below in discussion of several specific analyses.
The correlational analyses must be interpreted with
caution due to the sample size, which limits statistical
analysis of the mechanisms of change. However, the cor-
relations suggest that for the sample as a whole, reduction in
symptoms of depression was related both to reduction in
negative interpretive bias, and to increase in imagery viv-
idness over the 1 week from pre to post-treatment.
Although it is not possible to draw conclusions about causal
inference from these correlational data, they are at least
consistent with the argument that the greater the extent to
which whatever intervention (or no intervention) the par-
ticipants engaged in modified their interpretive bias or
imagery vividness, the more they experienced a reduction in
symptoms of depression. The relationship between the
putative active mechanisms of change in this CBM-I,
imagery and interpretation, and clinical outcomes will be
important to investigate more fully in larger samples and
over longer time periods. It will also be important to
investigate the potential interaction between the cognitive
biases targeted (e.g. Everaert et al. 2012; Hirsch et al. 2006;
Salemink et al. 2010; Tran et al. 2011). For example, studies
in healthy volunteers (e.g. Holmes et al. 2006) have dem-
onstrated that a single session of imagery CBM-I has an
immediate impact on training a more positive bias and
increasing positive mood. In order to further enhance the
clinical potential of the CBM-I paradigm it will be useful to
investigate the relative impact of these immediate effects of
training sessions (e.g. change in bias, transient increase in
positive mood) on longer-term clinical outcomes. The sig-
nificant increase in one of the six outcome measures
(scrambled sentences test) from pre-treatment to follow-up
within the non-imagery condition would also need further
investigation in larger samples.
Mental imagery represents a number of complex cog-
nitive processes and plays numerous roles in daily func-
tioning (Holmes and Mathews 2010). It will be useful for
future studies to more fully characterise the impact on
various aspects of mental imagery by using a more com-
prehensive range of measures (cf. Pearson et al. 2013), and
imagery-based measures of cognitive bias (Berna et al.
2011). For example, as self-report measures of imagery
such as used in this study may be subject to demand, it will
be useful to investigate the effects of imagery interventions
on performance-based measures of imagery ability. Fur-
ther, it will be important to investigate whether the training
has a differential impact on positive and negative imagery,
and whether the fact that participants are required to gen-
erate field perspective imagery reduces the bias in
depression to take an observer perspective (Nelis et al.
2013; Williams and Moulds 2007). Finally, it is important
to note that another potential explanation for the superiority
of the imagery condition in this study is that it required
active generation of the positive outcomes, in the form of
mental images, and it was this active generation rather than
imagery per se that was the crucial difference between the
two active conditions (cf. Hoppitt et al. 2010).
The development and dissemination of novel treatment
approaches to help tackle the global health problem pre-
sented by depression requires that novel interventions
translate from one country to another. This pilot study
provides some preliminary evidence that the benefits of
training positive imagination could possibly transcend
national and cultural boundaries and encourages further
investigation of the application of imagery CBM-I in novel
populations. Further, it indicates the potential importance
of mental imagery in translating the positive resolutions of
the training scenarios into positive clinical outcomes in
depression.
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